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METHODS AND APPARATUS FOR
CUSTOMIZING THE AUDIO
CHARACTERISTICS OF NETWORKED
VOICE COMMUNICATIONS DEVICES

BACKGROUND OF THE INVENTION

1. Field of the Invention

Embodiments of the invention generally relate to the con-
figuration of networked voice communications devices
(NVCD), and more particularly, controlling and customizing
the audio characteristics thereof. Specifically, various
embodiments are directed to the networked control and cus-
tomization of audio characteristics of Voice over Internet
Protocol (VoIP) telephones, whereby the customization may
be based upon various classifications and/or groups.

2. Description of the Background Art

Advances in reliability, performance, and cost effective-
ness of packet-switched networks are motivating a transition
to utilize such networks for communications traditionally
carried over switched-circuit telephone networks. This trend
can be readily appreciated in the area of voice communica-
tions, where Voice over Internet Protocol (VoIP) telephony is
being used to supplement, and in some cases, replace tele-
phone networks based upon the Public Switched Telephone
Network (PSTN).

The flexible nature of packet switched networking can
permit VoIP telephones to have a high degree of flexibility for
configuration, customization, and administration. Through
the implementation of operational software, VoIP telephone
functionality may be tailored in a wide variety of ways. For
example, network settings and/or specific user preferences
(e.g., preferred language, dialing rules, voice-mail prefer-
ences, display attributes, etc.) may be altered by changing the
VoIP telephone’s operational software.

Because a VoIP telephone can be deployed in many types
of environments, it may be desirable to adjust the audio
parameters of the VoIP telephone for the environment in
which it is placed. For example, even within a single network,
VoIP telephones may be placed in surroundings having
widely varying acoustic properties, such as, for example, call
centers, reception areas, offices having various sizes and
decor, and/or other types of areas. By altering the operational
software, one or more audio parameters may be changed to
optimize both the transmit and/or receive sound quality of the
VoIP telephone.

Moreover, IP networks can scale very rapidly and become
quite large in a short period of time. Such networks may
utilize many VoIP telephones which can be spread over one or
more large geographic areas. Additionally, VoIP telephones
within IP networks may be clustered into multiple environ-
ments, wherein each environment may have widely varying
audio characteristics.

Altering the operational software of the VoIP telephone
conventionally involves having a software developer or engi-
neer actually modify the operational software source code to
adjust the hard-coded audio parameters, compiling and/or
linking the operational software to place it in executable form,
and transferring the executable code to the VoIP telephone.
The compiling and linking operations may be referred to as
“rebuilding” the software. The modification of the opera-
tional source code and/or the transfer of the executable code
to the VoIP telephone may be performed by at a centralized
server, by a technician or administrator, which may download
the executable code to the VoIP telephone via a network.

However, modifying the actual operational software to
customize the audio characteristics of the VoIP telephone
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may be a time consuming and thus costly process. This effort
may be compounded as it can take several iterations of chang-
ing the operational software and testing the targeted VoIP
telephone in its environment to optimize its audio character-
istics to the user’s satisfaction. Moreover, altering the opera-
tional software can present additional risks of inadvertently
introducing “bugs” into the operational software. Such risks
may likely increase proportionally with the number of times
the software is modified, and with the number of people
involved in making the modifications.

Moreover, one would appreciate that the effort of custom-
izing large numbers of VoIP telephones, each for its respec-
tive operating environment, by modifying the operational
software for each VoIP telephone over the entire network
could be a very difficult and costly task.

Accordingly, it would be beneficial for methods and appa-
ratus to allow the control and customization of the audio
characteristics of VoIP telephones for a wide variety of opera-
tional environments in an efficient and economical manner.

BRIEF SUMMARY OF THE INVENTION

Various embodiments of the invention are presented herein
which can address the abovementioned issues associated with
the existing technology. Embodiments consistent with the
present invention are directed to methods and apparatus for
customizing audio characteristics of networked voice com-
munications devices.

A method for customizing the audio parameters of a net-
worked voice communications device (NVCD) is presented.
The method includes receiving a settings file, determining a
group parameter, extracting at least one audio control param-
eter from the settings file based upon the group parameter,
deriving audio processing parameters based upon a value
selected from the at least one audio control parameter, and
controlling the audio characteristics of the networked voice
communications device using the audio processing param-
eters.

Further embodiments of the method may include establish-
ing the group parameter and storing the group parameter in
memory; and receiving the group parameter through a user
interface. Various embodiments may allow the group param-
eter to take on a plurality of distinct values, each value being
associated with an operating environment of the NVCD.

Another embodiment presented is a method for providing
audio parameters to a networked voice communications
device (NVCD). The method includes establishing a settings
file which includes a plurality of group parameters, wherein
each group parameter is associated with at least one audio
control parameter, receiving a request to send the settings file,
and sending the settings file over a network to the networked
voice communications device.

Yet another embodiment presented is an apparatus having
audio characteristics configured by a settings file. The appa-
ratus includes a processor, and memory which is functionally
coupled to the processor, wherein the memory stores a group
parameter and executable instructions, the executable
instructions cause the processor to receive the settings file,
extract at least one audio control parameter from the settings
file based upon the group parameter, derive audio processing
parameters based upon a value selected from the at least one
audio control parameter, and control the audio characteristics
of the networked voice communications device using the
audio processing parameters and the atleast one audio control
parameter.
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BRIEF DESCRIPTION OF THE DRAWINGS

Further aspects and advantages of the present invention
will become apparent upon reading the following detailed
description taken in conjunction with the accompanying
drawings summarized below.

FIG. 1 shows a top-level system diagram of an exemplary
networked voice communications system.

FIG. 2 illustrates a diagram representing the content and
format of an exemplary settings file and audio processing
parameter matrix.

FIG. 3 depicts a block diagram of an exemplary networked
voice communications device.

FIG. 4 shows a block diagram of an exemplary server.

FIG. 5 depicts a flow diagram for an exemplary process
which can be associated with the networked voice communi-
cations device.

FIG. 6 shows a flow diagram for an exemplary process
which may be associated with the sever.

DETAILED DESCRIPTION

Embodiments consistent with the present invention are
more specifically set forth in the following description with
reference to the appended figures. Wherever possible, the
same reference numbers will be used throughout the draw-
ings to refer to the same or like parts.

FIG. 1 shows a top-level system diagram of an exemplary
networked voice communications system (NVCS) 100 con-
sistent with an embodiment of the invention. The NVCS 100
may include a server 105 which is functionally coupled to a
network 115. A plurality of Networked Voice Communica-
tions Devices (NVCDs) 110-130 may also be functionally
coupled to the network 115, and may communicate with the
server 105.

The NVCDs 110-130 may be divided into one or more
groups, wherein each group may have one or more common
characteristics. In various embodiments, the NVCDs in each
group may be placed in similar operating environments and
thus can have common audio characteristics. For example, as
shown in FIG. 1, NVCS 100 may have NVCDs 110a-110z%,
placed into Group 1, NVCDs 120a-120n, placed into Group
2, and NVCDs 130a-130#; placed into Group 3. Also by way
of example only, Group 1 may have a large number (n,) of
NVCDs in a call center, Group 2 may have an intermediate
number (n,) of NVCDs in quiet offices, and Group 3 may
have several (n;) NVCDs in a loading dock. Each of these
environments can have varying acoustic properties which
may be compensated for by using differing audio control
parameters, which will be discussed in more detail below.
Each group may contain one or more NVCDs, and that there
may be no theoretical limitation on the number of groups
NVCS 100 may have. Moreover, each group may be identi-
fied by a group identifier, such as, for example, a group
parameter, which may be stored internally in each of the
NVCDs 110-130. Audio compensation for each NVCD
within a group may be performed on the basis of the group
parameter.

The server 105 may organize and route voice and/or other
communications over the network 115 originating from one
or more of the NVCDs 110-130. Additionally, the server 105
may also connect to private and/or public data communica-
tion and/or standard PSTN telephone networks (not shown),
either directly and/or through network 115.

The NVCDs 110-130 may be any combination of voice
transceivers which are known in the art that provide a voice
communication capability to users through network 115.
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Various embodiments may include commercially available
VoIP telephones, such as, for example, Avaya 46xx or 96xx
units. Details of an exemplary NVCD 110x are further pre-
sented below in the description of FIG. 2. Server 105 may be
any commercially available computer known to one of ordi-
nary skill in the art (e.g., server-class machines built using
X86 based processors manufactured by Intel or AMD), or
may be purpose-built specialized machines tailored to voice
communication tasks, or any combination thereof. Details of
an exemplary server 105 are further presented below in the
description of FIG. 3. Network 115 may be a switched packet
network, such as, for example, Ethernet based networks using
TCP/IP, ATM networks, the Internet, and/or other data com-
munication networks known to one of ordinary skill in the art.

The server 105 may perform various administration, con-
figuration and/or maintenance functions associated with the
NVCDs 110-130, which may be performed over the network
115. Configuration and administration of the NVCDs 110-
130 can be accomplished utilizing software running on the
server 105. Such software may include commercially avail-
able versions, such as, for example, Avaya Communication
Manager, and/or other such software-based tools known in
the art, which may allow the centralization of call processing
and administration through a single machine.

One administrative function of server 105 may include
developing, altering, and/or providing operational software to
one or more of the NVCDs 110-130. The operational soft-
ware may initially start out as source code which may be
human readable text. An example of the source code(s) may
utilize the C++, C, and/or assembly programming languages,
or any other such non-interpreted programming languages
known in the art. The source code may then be transformed by
a compiling and/or linking process into an executable form of
instructions which may be directly utilized by the NVCDs
110-130. The executable form of instructions is defined
herein as the operational software, and may be downloaded to
the NVCDs upon initialization. The operational software may
not be directly readable by humans. The operational software
may dictate the behavior and various aspects of the function-
ality of the NVCDs 110-130, and may work in conjunction
with a settings file 210 (described in detail in the explanation
of FIG. 2) to alter the functionally of one or more of the
NVCDs 110-130 individually in order to better customize it
for the end user, and/or also tailor clusters of NVCDs based
upon what group the cluster of NVCDs is associated with.

The settings file 210 is a file which may be created and/or
modified at the server 105, or at another computer, and can be
provided to an NVCD through the network 115, or though
some other fixed media (e.g., compact disk, CF or SD cards,
or some other form of non-volatile memory, etc.). The set-
tings file may contain audio control parameters which can be
modified to optimize both the transmit and receive sound
quality ofan NVCD for most any given environment in which
it is placed. In another embodiment, the settings file 210 may
also contain different sets audio control parameters, wherein
each set may be associated with a group parameter. Details of
the structure of the settings file 210 are presented below.

Applicants have appreciated that environmental conditions
may have a significant impact on how sound is perceived.
Room size, layout, material of construction, and the amount
and type of furnishings provided within the room, as well as
other conditions, such as the number of people residing
therein, can affect echo, background noise, frequency char-
acteristics, etc. which may impact the perceived sound quality
for both the transmitting and receiving parties associated with
an NVCD. As NVCDs 110-130 may be placed in a wide
variety of environments, it may be desirable to have the ability
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to quickly adjust the audio characteristics to optimize the
quality of the user’s audio experience for most any placement
situation. Moreover, by associating different sets of audio
control parameters with different groups, NVCDs grouped
into common environments can utilize the same set of audio
control parameters for optimizing the audio quality for the
common environment. The sets of audio control parameters
may each be identified within the settings file by the group
parameter. In summary, the utilization of both the audio con-
trol and group parameters within the settings file, along with
the operational software residing with an NVCD, allows
audio optimization for both individual NVCDs and groups
thereof.

The settings file 210 may also contain a wide variety of
other parameters which may customize various aspects of the
NVCDs 110-130 to improve the user’s experience. Such
parameters may include variables affecting an NVCDs lan-
guage, local dialing rules, backup/restore settings, various
network parameters, etc. Details of the settings file are further
presented below in the description of FIG. 2.

Unlike the operational software, the settings file 210 does
not have to be rebuilt to be utilized by the NVCDs 110-130.
Therefore, the amount of time to alter the audio performance
characteristics of the NVCDs 110-130 may be reduced, as
preparing a new settings file 210 may take less time than
preparing a new version of the operational software. More-
over, because the settings file 210 may utilize less storage
space, it may be more easily transferred to an NVCD, either
over a network and/or using a physical storage media. Addi-
tionally, using the settings file 210 to alter the audio control
parameters obviates the need for a new operational software
release to modify audio characteristics of the NVCDs 110-
130, which may reduce the frequency of new software
releases. Various embodiments of the invention may also
permit the commonality of operational software across
diverse operating environments in the NVCS 100, and pro-
vide the ability to easily service the diverse needs of various
users.

FIG. 2 illustrates a diagram representing the content and
format of an exemplary settings file and audio processing
parameter matrix consistent with some embodiments of the
invention. The settings file 210 may be a human readable file
which can contain alphanumeric text. For example, the set-
tings file 210 may be an ASCII flat file. The settings file 210
may take the form of a script or a data file. A script may be a
programming language which can be interpreted and may be
typed by a user directly from a keyboard. Scripts may remain
in their original text form for use on their target device and be
interpreted line-by-line by processors within the NVCDs
110-130 each time the scripts are executed. In other embodi-
ments, the script may be sent to the NVCD and be compiled
thereon by the target device itself. In either case, it is the
human readable file which is provided to the NVCDs 110-
130.

The settings file 210 may also take the form of a data file
which may not contain any program instructions which canbe
interpreted or compiled; but may contain data which can be
used in conjunction with the operational software 220, and/or
with other binary programs or scripts.

The operational software 220 may be used to control the
functions and features of the NVCDs. It is not necessarily a
requirement that all of the NVCDs 110-130 be running the
same version of the operational software; however, utilizing
the same version of the operational software may ease main-
tenance and configuration tasks, and improve the stability of
the NVCDs 110-130 and thus ultimately the entire NVCS
100. The operational software 220 may start out as source
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code which may be one or more text files in human readable
form. It may then be transformed into executable form by
being compiled and/or linked into an executable binary ver-
sion. The transformed, executable code is defined herein as
the operational software 220, which is provided to one or
more of the NVCDs 110-130 for execution on their internal
processors.

The settings file 210, whether a script or data file, is trans-
ferred to the NVCDs 110-130 in a human readable form; the
operational software 220 is transferred to the NVCDs 110-
130 in a form which is not human readable.

Settings file 210 may contain one or more sets audio con-
trol parameters ConPAR1-ConPARN. The audio control
parameters may be organized into sets which are associated
with a unique group parameter GrpPAR1-GrpPARM,. The
group parameters GrpPAR1-GrpPARM, may also be
uniquely associated with the groups discussed above. In the
example provided above in FIG. 1, the settings file 210 may
have three group parameters GipPAR1-GrpPAR3, associated
with Groups 1-3, respectively. In this example, each of the
three group parameters may be associated with separate sets
of'audio control parameters ConPAR1-CoiiPARN which best
optimize the NVCDs 110-130 for the audio environment
associated with their respective group. While the same vari-
able names for the audio control parameters are used in each
group for ease of illustration, the values used in each group
may vary depending upon the compensation required. In
some embodiments of the invention, the actual number of
audio control parameters will be the same for each group;
however, other embodiments may employ groups which have
different numbers of audio control parameters.

The audio control parameters ConPAR1-ConPARN may
be used in various different ways by the operational software
220. In one embodiment, some audio control parameters
ConPAR2-ConPARm may be directly used by one or more
audio processing algorithms to improve the transmit and/or
receive communications of the NVCDs 110-130. The audio
processing algorithms may be known in the art, and are
denoted in FIG. 2 as one functional block called the audio
processing module 227 for ease of explanation. The audio
processing module may be contained within the operational
software 220, or may reside in some other program stored in
the memory of NVCDs 110-130. Various embodiments of the
invention may have the audio processing algorithms dis-
persed over a number of different software modules.

Another plurality of audio related parameters associated
with an embodiment of the invention are audio processing
parameters ProPar1-ProParK, which may be organized into a
data structure 225 and can be hard-coded into the operational
software 220. The audio processing parameters may be
derived from the value of one or more audio control param-
eters. Once the audio processing parameters are determined,
they may also be provided to the audio processing module
227 to improve the transmit and/or receive communications
of' the NVCDs 110-130. A combination of audio processing
parameters may be selected to optimize the perceived audio
quality for a characteristic audio environment.

In one or more embodiments consistent with the invention,
the audio processing parameters ProParl-ProParK may be
organized into a tabular or matrix style data structure 225. An
audio control parameter ConPAR1 may be used to index into
the data structure 225 to select K audio processing parameters
ProPAR1-ProPARK for use in the audio processing module
227. The data structure 225 is not restricted to a two-dimen-
sional matrix form, and could be a multidimensional data
structure which may select audio processing parameters
based upon a plurality of audio control parameters. Moreover,
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other embodiments of the invention may utilize ifunctional
representations and/or mathematical models to derive the
audio processing parameters from the audio control param-
eters.

The audio processing parameters can be used to improve
the perceived quality of the audio based upon the environment
in which the NVCD is placed, and/or based upon other vari-
ous aspects of the hardware and/or software which may be
included in the NVCD, the network 115, and/or other devices
which communicate with a given NVCD. Examples of audio
processing parameters which may be utilized in the audio
signal processing algorithms may include:

1. Receive Automatic Gain Control (AGC) Dynamic
Range: may represent a value which limits the range for
which gain may be applied in an AGC circuit to received
signals. The parameter may take on discrete values which
map to different range parameters (e.g., values 0, 1, 2, 3 may
map to +/-9 dB, +/-12 dB, +/-15 dB, +/-18 dB of AGC
dynamic range; a default parameter may be 0 which corre-
sponds to +/-9 dB).

2. Transmit Expansion Threshold for Headset: This param-
eter may represent the noise floor for audio amplitude
received through an NVCD headset, which may be
below the level for ordinary speech. Audio signals below
this threshold amplitude value may be reduced. The
parameters may take on various values which can be
dependent upon the environment of the NVCD headset.
For example, 0 can correspond to a typical office envi-
ronment, 1 may correspond to call center applications,
and 2 may be for other audio environments. The default
parameter may be 0.

3. Transmit Expansion Threshold for Handset: This param-
eter may represent the noise floor for audio amplitude
received through an NVCD handset, which may be
below the level for ordinary speech. Audio signals below
this threshold amplitude value may be reduced. The
parameters may take on various values which can be
dependent upon the environment of the NVCD handset.
For example, 0 can correspond to a typical office envi-
ronment, 1 may correspond to call center applications,
and 2 may be for other audio environments. The default
parameter may be 0. The transmit expansion threshold
for a handset may have the same values as the transmit
expansion threshold for a headset.

4. Headset Transmit Gain: This parameter corresponds to
the amount of amplification gain which is put on the
transmitted voice signal. For example, this value ma
have a default of 0 for normal conditions, a 1 for a +6 dB
of gain, and 2 corresponding to —6 dB of gain.

The audio control parameters may be explicitly set by an
administrator who can edit the settings file corresponding to a
specific environment. If a value is not specifically set, the
default value may be used by the NVCD. Moreover, each set
of'audio control parameters may be selected by the adminis-
trator to optimize the audio characteristics for the environ-
ment associated with their respective group. This selection
may be performed using any technique known in the art. In
some cases, the audio control parameters may initially be set
based upon prior experience with a typical environment, and
may be further refined in an iterative manner based upon
feedback from the user.

Further referring to FI1G. 2, the audio control parameters in
the settings file 210 may control various aspects of the audio
processing algorithm, which may include:

1. Audio Environment Selection: a control parameter

which is associated with a combination of specific val-
ues for each of the audio processing parameters. This
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parameter corresponds to a specific audio environment,
and, for example, may take on an integer value which
corresponds to an index into a data structure 225 of audio
processing parameters (e.g., this parameter may take on
a value ranging from 0-191, with zero being the default
value).

2. Audio Sidetone for Headset: controls the amplification
for the sidetone of a headset. This value may correspond
to the amplitude of an audio feedback signal which is
provided to an NVCD user’s headset when they are
talking to their connecting party. This feedback is used
to provide the user with a more natural communications
experience and so that the user may monitor their own
voice through the headset. This parameter may take on,
by way of example only, a value of 0 (may be the
default), 1 (corresponding to 6 dB attenuation), 2 (cor-
responding to infinite attenuation which implies no
sidetone).

3. Audio Sidetone for Handset: controls the amplification
for the sidetone of a handset. This value may correspond
to the amplitude of an audio feedback signal which is
provided to an NVCD user’s handset when they are
talking to their connecting party. This feedback is used
to provide the user with a more natural communications
experience and so that the user may monitor their own
voice through the handset. This parameter may take on,
by way of example only, a value of 0 (may be the
default), 1 (corresponding to 6 dB attenuation), 2 (cor-
responding to infinite attenuation which implies no
sidetone).

The specific audio control and processing parameters
described above, along with their illustrative values, are pro-
vided as examples only, and other parameters could be used in
the context of various other embodiments of the invention.

FIG. 3 depicts an exemplary block diagram of a Networked
Voice Communications Device (NVCD) 110x consistent
with another embodiment of the invention. The NVCD 110x
may include a processor 300, a network interface 310, and a
memory unit 305, where each may be interconnected via an
interface bus 307. The processor 300 may include a general-
purpose processor (such as, for example, x86 processors by
Intel and/or AMD) and/or Digital Signal Processing units.
Other embodiments may include more than one physical
processor and/or a multi-core processor. The processor 300
may operate on digital voice signals and control the NVCD
110x using instructions and parameters stored in memory unit
305. The memory may be non-volatile RAM, a hard disk, or
any other type of appropriate storage media known in the art.
The content of the memory unit will be described in more
detail below. The NVCD 110x may further include an 1/O
interface 315, connected to processor 300 via the interface
bus 307. The I/O interface 315 may provide an interconnect
between various physical storage media (such as optical
media or solid state media known in the art). The /O interface
315 may also be interfaced with an A/D unit 320 and a D/A
unit 325. The A/D unit 320 may be further coupled to a
microphone 330, and the D/A unit 325 may be further
coupled to a speaker 335. Additionally, the I/O interface may
send and/or receive information through the user interface
340. The user interface may accept various commands from
the user, and display various information regarding the status
of'the NVCD 110x. For example, the user interface 340 may
accept a value for the group parameter from the user. In
response, the display may confirm to the user the type of
environment which is associated with the input group param-
eter. The user interface 340, in some embodiments, may
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include an alphanumeric keypad and a display. Other embodi-
ments may employ any form of input and/or output devices
which are known in the art.

Routine operation of the NVCD 110x may take place as
follows. Voice input provided by a user may be converted to
an electrical signal by the microphone 330, and may be digi-
tized by the A/D 320. The digitized voice signal may be
carried by the 1/O interface 315 to the processor 300 for
various coding and processing functions, and may be subse-
quently sent through network interface 310 for network pro-
cessing so the processed voice signals may be prepared for
communications with other party/parties over network 115.
The processing functions can include audio processing based
upon one or more of the audio control parameters in the
settings file 210, and one or more of the audio processing
parameters 225 hard coded in the operational software 220.
The audio processing module 227, which may be located
within the operational software, can process the digital voice
signals using algorithms which are known in the art. The
networking processing performed by the network interface
310 may involve network processing such as packetizing and
addressing of data using techniques known in the art.

Incoming encoded digital voice signals may come over the
network 115, via network interface 310, from other the
NVCDs within the network 115 (and possibly other devices
external to, but functionally coupled, to network 115), and
pass through the network interface 315 to the processor 300,
where the signals may be decoded and further processed, and
sent to the I/O interface 315. The processing functions for the
incoming signals may also include audio processing based
upon one or more of the audio control parameters in the
settings file 210, and one or more of the audio processing
parameters using algorithms known in the art. The I/O inter-
face 315 may pass the decoded digital voice signals to the D/A
converter 325, where the digital signal may be converted to an
analog voice signal. The analog voice signal may then be
played through the speaker 335 so the user may hear other
party/parties being in the conversation.

The network interface 310 also allows the NVCD 110x to
communicate with the server 105 for configuration, adminis-
tration, and maintenance functions. The NVCD 110x may
download the operational software from the server 105 when
the NVCD 110« is initialized. This initialization may be per-
formed when the NVCD 110x is powered, and/or when some
other initialization command is issued. For example, when
the user enters a value for the group parameter, the NVCD
110x may be initialized. The initialization command can be
entered by the user through the user interface 340, and/or may
issued remotely by the server 105. The settings file 210 may
also be provided to the NVCD 110x over the network 115
from the server 105. This may occur based upon a remote
command issued from the server 105, or may be initiated
locally by the NVCD 110x user. Local initiation may be
accomplished by powering the NVCD 110x and/or issuing a
command. The command may be entered via the user inter-
face 340. Alternatively, the settings file 210 may be provided
to the NVCD 110x on the physical storage media 316 through
the I/O interface 315.

The memory unit 305 may store a variety of instructions
and parameters which may include the operational software
220 and the contents of settings file 210. An interpreter (not
shown) may also reside in memory unit 305 which provides
instructions for interpreting script files; alternatively, the
interpretor may reside in on-board memory within the pro-
cessor 300 itself. The memory unit 305 may also contain a
network address of the server 105 which is used to find a
server upon the NVCD’s initialization. Audio control param-
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10
eters 210 may be available to the Management Information
Base (MIB). The MIB may be a collection of hierarchically
organized information which may stored in the memory unit
305. The information stored in the MIB can be organized in a
tree-like structure which may contain objects describing
information regarding the NVCD. The objects may have
associated object identifiers to provide efficient access to
information stored within the MIB. The MIB may be
accessed using network management standards defined under
the Simple Network Management Protocol (SNMP). More-
over, the memory unit 305 may also contain the group param-
eter 306, which may previously have been entered by the user.

The NVCD 110x may be any type of known networked
voice communications device. For example, the NVCD 110x
may be a VoIP telephone, such as, for example, an Avaya 46xx
or 96xx unit. Alternatively, the NVCD 110x may be a soft-
ware module (e.g., a soft-phone) running on a computer (e.g.,
a laptop, desktop, workstation, server, etc.). The NVCD 110x
may be a portable device, such as, for example, a PDA,
possibly in conjunction with a headset, or multi-function
cellular telephone, a desktop handset, other wireless radio-
telephones, or other devices using WiFi 801.11x or any other
known switched packet network. Various embodiments of the
invention described herein may also be utilized for networked
communication devices transferring video and/or still image
information, either alone or in combination with voice infor-
mation.

FIG. 4 shows a block diagram of a server 105 consistent
with another embodiment of the invention. The server 105
may include the processor 405, a system bus 407, a mass
storage unit420, an I/O interface 415, a memory unit 410, and
a network interface 425. The processor 405 may interface
with memory 410 and the mass storage unit 420 via the
system bus 407. The memory 410 and/or the mass storage unit
420 may contain executable instructions and data for imple-
menting various operations for the NVCS 100, including
maintenance, administration, and configuration functions of
the NVCDs 110-130. The network interface 425 may inter-
face with the processor 405 over the system bus 407, and call
provide an interface for communication with external
devices, such as the NVCDs 110-130, over the network 115.
The I/O interface 415 may be provided to permit a user to
interface to the server 105 via user interface 430.

The server 105 may be any type of computer utilizing any
operating system. For example, the processor 405 may be an
x86 based CPU, and utilize any variant of the Unix and/or
Linux operating system, further using, for example, the Perl
scripting language for creating scripts which may be used for
the settings file 210. Alternatively, the server 105 may be
implemented as special purpose hardware which may be use-
ful for technicians and/or administrators configuring/main-
taining the NVCS 100. The server 105 may run commercial
and/or specialized software for operation/maintenance of the
NVCS 100. One example of such software may be Commu-
nications Manager (CM) by Avaya.

FIG. 5 depicts a flow diagram for an exemplary process
which can be associated with the networked voice communi-
cations device. The process may include the NVCD 110x
sending out a request for a settings file 210 (S505). This
request may occur when the device is initialized by being
powered on from an off state, or it may occur when the user
issues a specific command to the NVCD. For example, when
the user provides a value for the group parameter to indicate
the operational environment of the NVCD 110x, the NVCD
110x may reset itself and then send out a request for the
settings file 210. The memory unit 305 within the NVCD
110x may have a network address of the server 105 pre-stored



US 9,425,993 B2

11

to direct the request to a specific machine. The NVCD 110x
may receive the settings file 210 from the server 105 over the
network 115 (S510). The settings file 210 may be a script or
data file that can be specifically customized to a selected
NVCD. Alternatively, the settings file may be a common file
sent to all of the NVCDs 110-130 within the NVCS 100, and
the audio customizations may be made on the basis of the
group parameter. In other embodiments, the settings file may
be provided to the NVCD 110x using a physical storage
media 316 via the I/O interface 315.

Once the settings file 210 is received, the processor 300
may read memory 305 to determine the group parameter
value 306 which was previously entered by the user (S515).
Once the group parameter value 306 is determined, the pro-
cessor 300 may perform operations on the settings file 220 to
interpret and/or extract and decode a set of audio control
parameters contained therein which are associated with the
group parameter value 306 (S520). Once the appropriate set
of audio control parameters are extracted and stored into
memory, the processor 300 may utilize one or more audio
control parameters to derive the audio processing parameters
(8525). For example, it may be performed by using at least
one audio control parameter as an index into a data structure
225. As previously discussed above, the data structure may
reside in the memory 305, and further may be hard-coded into
the operational software 220. Once the audio parameters are
determined in S525, the NVCD 110x may process the trans-
mitted and received audio signals in a manner which opti-
mizes the audio quality for the specific NVCD (S530). The
processing is done in accordance with the NVCD 110x spe-
cific hardware configuration and the environment in which it
is placed. Both the audio processing parameters, and one
more of the audio control parameters, may be used by the
audio processing algorithms on board the NVCD 110x. If
various audio control and processing parameters are not pro-
vided, not properly presented, or not properly decoded, the
NVCD 110x can perform audio processing using default
audio control and processing parameters as specified in the
operational software 220.

FIG. 6 shows a flow diagram for an exemplary process
which may be associated with the sever 105. A settings file
210 may be established at the server 105 (S605). Because the
settings file 210 may be a human readable file, it may be easily
modified and/or created by an administrator using any known
text editor. By selecting the appropriate audio control param-
eters in the settings file 210, the NVCDs 110-130 audio
characteristics can be set to optimize the audio quality for
each user. Optimizing the audio characteristics of an NVCD
may be a trial-and-error process, which could take a number
of'iterations before an NVCD’s audio quality is acceptable to
the user, and therefore the ability to easily modify the settings
file 210 can facilitate the process of optimizing the NVCD’s
audio quality. The server 105 may receive a request from the
NVCD 110x to send the settings file 210 to the NVCD 110x
(8610). Once the request is received, the server 105 may send
the settings file to the NVCD 110x (S615). Alternatively, an
administrator may push the settings file to the NVCD 110x.

Although detailed embodiments and implementations of
the present invention have been described above, it should be
apparent that various modifications are possible without
departing from the spirit and scope of the present invention.

What is claimed is:

1. A method for customizing the audio parameters of a
networked voice communications device (NVCD), compris-
ing:

receiving a settings file;

determining a group parameter;
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extracting at least one audio control parameter from the

settings file based upon the group parameter;
deriving audio processing parameters based upon the
extracted at least one audio control parameter; and

controlling the audio characteristics of the networked voice
communications device using the derived audio process-
ing parameters.

2. The method according to claim 1, further comprising:

establishing the group parameter; and

storing the group parameter in memory.

3. The method according to claim 2, further comprising:
receiving the group parameter through a user interface.

4. The method according to claim 1, wherein the group
parameter may take on a plurality of distinct values, each
value being associated with an operating environment of the
NVCD.

5. The method according to claim 4, wherein the operating
environment comprises at least one of'an office location, a call
center, a workroom, and an outdoor location.

6. The method according to claim 1, wherein the settings
file comprises a plurality of group parameters, further
wherein each group parameter is associated with a distinct set
of audio control parameters.

7. The method according to claim 1, wherein based upon
the group parameter, the method further comprises:

extracting at least one first audio control parameter from

the settings file;

extracting a second audio control parameter from the set-

tings file;

controlling at least one first audio characteristic directly

based upon the at least one first audio control parameter;
associating a plurality of audio processing parameters with
the second audio control parameter; and

compensating for an operating environment of the net-

worked voice communication device based directly
upon the audio processing parameters.

8. The method according to claim 7, wherein the first audio
control parameters include a headset sidetone control and a
handset sidetone control, and the second audio control param-
eter is a parameter associated with the operating environment
of the networked voice communication device.

9. The method according to claim 7, wherein the audio
processing parameters include automatic gain control
dynamic range, a transmit expansion threshold for a headset,
a transmit expansion threshold for a handset, and a headset
transmit gain.

10. The method according to claim 7, wherein the audio
processing parameters are pre-stored within the networked
voice communication device as a matrix which is indexed in
one dimension by the second audio control parameter.

11. The method according to claim 1, further comprising:

initializing the networked voice communications device;

identifying a server on a network; and

sending a request to the server for providing the settings

file.

12. The method according to claim 11, wherein the initial-
izing occurs automatically when the networked voice com-
munication device is powered, or is initiated manually by user
command.

13. The method according to claim 11, wherein entering a
group number through a user interface initializes the NVCD.

14. The method according to claim 1, wherein the settings
file is a human-readable text file.

15. The method according to claim 14, wherein the settings
file is a script file or a data file.
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16. The method according to claim 1, wherein the net-
worked voice communications device is a Voice over Internet
Protocol (VoIP) telephone.

17. A method for providing audio parameters to a net-
worked voice communications device (NVCD), comprising:

establishing a settings file which includes a plurality of

group parameters, wherein each group parameter is
associated with at least one audio control parameter;
receiving a request to send the settings file; and

sending the settings file over a network to the networked

voice communications device.

18. The method according to claim 17, wherein each group
parameter may take on a plurality of distinct values, each
value being associated with an operating environment of the
NVCD.

19. The method according to claim 18, wherein the oper-
ating environment comprises at least one of an office location,
a call center, a workroom, and an outdoor location.

20. The method according claim 17, wherein the group
parameter may be provided by the server to the NVCD over a
network.

21. The method according to claim 17, further comprising:

providing the settings file to a plurality of NVCDs which

are divided into groups, wherein each group includes at
least one NVCD, and each NVCD within the group has
the same group parameter value.

22. The method according to claim 17, wherein the settings
file further includes at least one first audio control parameter
which directly controls at least one first audio characteristic,
and a second audio control parameter which is associated
with the operating environment of the networked voice com-
munication device.

23. The method according to claim 22, wherein the first
audio control parameters include a headset sidetone control
and a handset sidetone control, and the second audio control
parameter is associated with audio processing parameters
stored within the networked voice communications device.

24. The method according to claim 23, wherein the audio
processing parameters include automatic gain control
dynamic range, a transmit expansion threshold for a headset,
a transmit expansion threshold for a handset, and a headset
transmit gain.

25. The method according to claim 17, wherein the settings
file is a human-readable text file.

26. The method according to claim 25, wherein the settings
file is a script file or a data file.

27. The method according to claim 17, wherein the net-
worked voice communications device is a Voice over Internet
Protocol (VoIP) telephone.

28. A networked voice communications device having
audio characteristics configured by a settings file, compris-
ing:

a processor; and

memory which is functionally coupled to the processor,

wherein the memory stores a group parameter and
executable instructions, the executable instructions
cause the processor to

receive the settings file,

extract at least one audio control parameter from the set-

tings file based upon the group parameter,

derive audio processing parameters based upon the

extracted at least one audio control parameter, and
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control the audio characteristics of the networked voice
communications device using the derived audio process-
ing parameters.

29. The networked voice communications device accord-
ing to claim 28, wherein the memory further contains instruc-
tions for causing the processor to

establishing the group parameter, and

storing the group parameter in memory.

30. The networked voice communications device accord-
ing to claim 29, further comprising: receiving the group
parameter through a user interface.

31. The networked voice communications device accord-
ing to claim 28, wherein the group parameter may take on a
plurality of distinct values, each value being associated with
an operating environment of the NVCD.

32. The networked voice communications device accord-
ing to claim 31, wherein the operating environment com-
prises at least one of an office location, a call center, a work-
room, and an outdoor location.

33. The networked voice communications device accord-
ing to claim 28, wherein the settings file comprises a plurality
of group parameters, further wherein each group parameter is
associated with a distinct set of audio control parameters.

34. The networked voice communications device accord-
ing to claim 28, the memory further contains instructions for
causing the processor to, based upon the group parameter,

extract at least one first audio control parameter from the

settings file,

extract a second audio control parameter from the settings

file,

control at least one first audio characteristic directly based

upon the at least one first audio control parameter,
associate a plurality of audio processing parameters with
the second audio control parameter, and

compensate for the operating environment of the net-

worked voice communication device based directly
upon the audio processing parameters.

35. The networked voice communication device according
to claim 34, wherein the first audio control parameters include
aheadset sidetone control and a handset sidetone control, and
the second audio control parameter includes a parameter
associated with the operating environment of the networked
voice communication device.

36. The networked voice communication device according
to claim 34, wherein the audio processing parameters include
automatic gain control dynamic range, a transmit expansion
threshold for a headset, a transmit expansion threshold for a
handset, and a headset transmit gain.

37. The networked voice communication device according
to claim 34, wherein the audio processing parameters are
pre-stored in the memory within the networked voice com-
munication device as a matrix which is indexed in one dimen-
sion by the second audio control parameter.

38. The networked voice communication device according
to claim 28, wherein the memory further contains instructions
for causing the processor to initialize the networked voice
communications device;

identify a server on a network; and

send a request to the server for providing the settings file.

39. The networked voice communication device according
to claim 28, wherein the settings file is a human-readable text
file and the networked voice communications device is a
Voice over Internet Protocol (VoIP) telephone.
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